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1. Introduction – Coliform bacteria, nitrates, pH, or metal content are some of the most commonly 

analyzed parameters to determine if drinking water can be consumed without health risks. However, when 

the raw water has been into contact to certain soils (e.g., uranium-rich or thorium-rich soils), it carries 

radionuclides that turn it into a potential damage for human health [1]. In recent years, the legislation 

concerning this issue has been updated and hardened [2], so that drinking water must meet requirements 

like not exceeding a total indicative dose of radiation of 0.1 mSv/year or a 30 µg/dm3 uranium content. Due 

to the lack of awareness about this issue, the radioactivity content of drinking waters is not as commonly 

measured as it should be. Raw waters with natural radioactivity are usually treated with reverse osmosis. 

However, the carbon footprint of this technology and the rejected volume of water with radioactivity are 

high. LIFE ALCHEMIA Project implements other more environmentally friendly while efficient 

techniques to remove natural radioactivity from water in two European locations, Almería (Spain) and 

Viimsi (Estonia). 

 

2. Experimental – Although the faced problem is essentially the same in both locations, two parallel 

techniques are being used. In the case of Spain, a treatment based on bed filters is being applied. The 

filtration systems will contain different granular basaltic natural zeolites coated with manganese dioxide, 

mainly. On the other hand, an innovative Hydrous Manganese Oxide treatment (HMO) is being applied in 

Estonia. It consists of (i) an aeration stage, (ii) an oxidation with HMO, and (iii) a final filtration using 

multimedia beds.  

 

3. Results and Discussion – In both cases, for the moment, the technology has only been tested in 

lab-scale so far. In order to optimize the process, it was necessary to analyze the radioactivity of the raw 

and treated waters. The election of the filter material was the main parameter, among others, to be optimized 

in the Spanish experiments. Some zeolites were among the tested media. The more complex technology 

used in Estonia implied more parameters to be optimized. The dose and pH of the HMO, the contact time 

of the oxidation stage and the election of the filtrating multimedia bed are the most remarkable ones. Once 

optimized, the two technologies reduce the radioactivity levels of the raw water, not exceeding the limit 

values established by EU (Directive 2013/51/EURATOM). Furthermore, the used technologies remove not 

only radionuclides, but also other pollutants such as iron or ammonium, thus providing drinking water 

which meets all the health requirements. The installation of pilot plants based on the above-described 

technologies in three villages of the region of Almeria (Alboloduy, Tahal and Benizalon), and in Viimsi, 

near Tallinn, will be carried out in the next stage of LIFE ALCHEMIA project. 

 

4. Conclusions – LIFE ALCHEMIA project aims to remove natural radioactivity from drinking water 

using two parallel technologies. The two technologies were optimized to efficiently remove the contained 

radionuclides, thus obtaining treated water without risk to health.  
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